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Magnetically Damped Furnace
Bitter Magnet Coil 1

FINAL REPORT

M. D. Bird



INTRODUCTION

A magnet has been built by the National High Magnetic Field Laboratory for NASA on a
cost reimbursement contract. The magnet is intended to demonstrate the technology and
feasibility of building a magnet for space based crystal growth. A Bitter magnet (named
after Francis Bitter, its inventor) was built consisting of four split coils electrically in series
and hydraulically in parallel. The coils are housed in a steel vessel to reduce the fringe field
and provide some on-axis field enhancement. The steel was nickel plated and Teflon
coated to minimize interaction with the water cooling system. The magnet provides 0.14 T
in a 184 mm bore with 3 kW of power.

TEST PROCEDURE AND DATA

I MASS

Maximum mass of magnet empty: 100 kg

Measured mass of magnet empty: 77 kg

Measured mass of magnet full: 79 kg

Measured by: O'Reilly, Loffelbein
Equipment Used: Pelouze Model 4040 400 1b

Capacity Digital Scale +/- 0.2 kg

II STRUCTURAL AND MECHANICAL

(g's) (m/sn2)
Acceleration 13.6 133.416
SPRING FORCES
Desired Clamping force (N) 2000
Spring stiffness (N/mm) 21.3
Spring free length (mm) 7.94
Spring solid height (mm) 4.9
Max. spring displacement (mm) 3.04
Max. spring force/spring (N) 64.8
# of springs 50
Max. spring force/coil (N) 3238
Max. spring force tot (N) 12850
COIL MASSES AND G FORCES
Coil # 1 2 3 4
coil mass (kg) 7.4 9 11.2 16.2
Accel. Force (N) 987 1201 1494 2028
Total mass (kg) 42.8

Total force (N) 5710



HYDRAULIC FORCES
Water Pressure (MPa)
Head area (mm~2)
Pressure load (N)

DESIGN FORCE
Design force (N)

STAND-OFF ROD COMPRESSION
length (mm)

diameter of rods (mm)
number of rods

area (mmA2)

Stress (MPa)

Yield stress (MPa)

Safety factor

HEAD DEFLECTION: see Roark's formulas for stress and strain pg. 405

Outer radius
Inner radius
Thickness
Young's modulus
Poisson's ratio
Bending stiffness

distributed load

Displacement at inner radius

Displacement at inner radius
Moment at outer radius
Stress at outer radius

Yield Stress

safety fator

0.02
65182
1304

14254

53
5
24
471
30
210
6.9

a (mm) 172
b (mm) 94
t (mm) 7
E (MPa) 2.10E+05
nu 0.30
D 6.60E+06
(N*mm)

q (MPa) 2.19E-01
C1 0.4392
c7 0.5839
C4 0.9957
L11 0.0014
L14 0.0118
L17 0.0768

simple support

yb (mm) 1.64
thetb(rad) 0.02
theta(rad) 0.02
clamped
yb (mm) 0.11
Mra (N) -452
Sra (MPa) -55.4
Sy (MPa) -210
3.79



VESSEL SHELL TENSION

vessel section {(mmA2) 5404
vessel Sss (MPa) 2.64
vessel strain 1.26E-05
vessel length (mm) 218
vessel DL (mm) 0.27
yield stress (MPa) 210
safety factor 80
SCREW TENSION

screw section (mm~2) 14.2
# of screws 18
total moment at outer radius (Nmm) -488761
moment per screw (Nmm) -27153
moment arm (mm) 6.25
screw tension (N) 4345
proof load (N) 8230
safety factor 1.89

I MATERIAL COMPATIBILITY
A complete drawing package was sent to NASA and was approved before construction

began. A package of as-built drawings is enclosed. Materials in contact with coolant
consist of the following: stainless steel, nickel, Teflon, Kapton.

IV. DIMENSIONS

Required Measured
Length 238.1 mm max. 239.44, 239.58 mm
Inside diameter 184.2 mm min. 184.24, 184.26 mm
Outside diameter 361.95 mm max. 341.78, 341.42 mm
Measured by: Bird, O'Reilly
Equipment used: Mitutoyo 0-55 cm caliper

V. FIELD STRENGTH AND HOMOGENEITY

The water flow through the magnet was set at 640 ml/10 sec (230 kg/hr) as measured with
a graduated cylinder and stopwatch. The current was set at 20.88, 27.87 and 31.86 Amps
as measured by a shunt and multimeter. The voltage across the coil was measured at
52.28, 76.80 and 92.99 Volts for the three current settings, respectively. The electrical
power consumed during the three measurements was 1092, 2140, and 2963 Watts,
respectively. The field was mapped along the axis of the magnet using a Hall probe, Hall
probe holder, and gaussmeter. The recorded data follows:



axial 1 kW 2 kW 3 kW
pos. (mm) Field (mT) Field (mT) Field (mT)

49 76.5 105.9 124.4
64 81.3 112.6 131.8
79 83.9 116.2 135.3
94 84.8 117.6 136.5
109 85.1 118.0 136.4
124 85.5 118.4 136.4
139 86.1 119.0 136.8
154 86.6 119.5 136.9
169 86.1 118.7 135.4
184 83.7 115.2 130.9
199 78.4 107.9 122.4

B (mT)

88 +

1 kW Field Profile

—8— Field (mT)

70

49

64 1
794
94 1
109 4
124 4
139 4
154 4
169 4
184 1
199 1

position (mm)




2 kW Field Profile
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3 kW Field Profile
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Field variation over 150 mm: 1 kW =8.2%, 2 kW =11.4%, 3 kW =9.1%. Specification:
< 10 % at 3 kW.



Equipment used: ABB/Alpha Scientific 20kA, 500 V power supply; Weston KS9442-L6
150 A, 50 mV shunt; Keithley 2001 Multimeter (2), Lakeshore 420 Gaussmeter; Lakeshore
MMA-2502-VG axial metal stem Hall probe; NHMFL RES/TOL-1 hall probe holder,
Kartell, 1000 mL graduated cylinder; Fischer-Scientific Digital Dual Channel Thermometer;
Micronta 63-5012 LCD electronic stopwatch

VI. POWER

See item V.

VII. ELECTRICAL ISOLATION

Required line to chassis isolation: 2 Megohms
Measured line to chassis isolation: 500 Megohms at S00 V
Equipment used: AEMC model 1000 Megohmmeter

VII. PHYSICAL POWER INTERFACE

The MDF-BCI provides screw lug connectors capable of utilizing 8 gage wire within the
zone shown in Figure 3.1.3-1 of the MDF-BC1 specifications.

VIII. COOLANT LOOP PHYSICAL CONNECTIONS

Fluid connectors are male 37 degree flare fittings size 6 per commercial equivalent of
military standard 3365.

IX. INLET/OUTLET TEMPERATURE OF MDF-BC1 COOLANT

Set flow at 232 kg/hr. and measure temperature rise at 1, 2 and 3 kW.

I (Amps) V (Volts) Tin (C) Tout (C) Q (kg/hr.)
20.88 52.28 124 13.3 230
27.87 76.80 12.5 15.5 230
31.86 92.99 12.6 19.4 230

Performed by: Bird, Bole, Loffelbein, O'Reilly
Equipment used: see V



X. COOLANT FLOW RATE/PRESSURE DROP

Flow Flow DP DpP
(mL/10s) (kg/hr) (psi) (kPa)

510 184 1.2 8
610 220 1.5 10
630 227 2.0 14
700 252 2.0 14
740 266 2.3 16
830 299 2.5 17
870 313 3.0 21
900 324 3.0 21

Specification: <34.5 kPa at 232 kg/hr.

Measured by: Bird, O'Reilly

Equipment used: Wika -30 in. Hg/ +30 pst gage, 1000 mL

graduated cylinder; Pulsar quartz watch.
XI. COOLANT COMPATIBILITY
A complete drawing package was sent to NASA and was approved before construction
began. Materials in contact with coolant consist of the following: stainless steel, nickel,

Teflon, Kapton.

Magnet water specification at the NHMFL:

Total dissolved solids (as CaCOs3) 50 ppb

Total silica (as SiO») 10 ppb

Sodium (as CaCO3) 40 ppb
Resistivity 6 Megohm-cm
Dissolved Oxygen 0.02 - 0.03 ppm

XII. ATMOSPHERE
The MDF-BC1 will operate in the following atmospheres:
0.1 bar Argon
18-45 degrees Centigrade air with 40 - 90 % relative humidity.

XIII. EXTERNAL FIELD

The field external to the magnet has been measured at the midplane 200 mm from the
outside surface of the MDF-BCI1 shielding.

3kW
Required field: 3 gauss max.
Measured field: 2.3 gauss

Performed by: Bird, Bole, Loffelbein



IXV. PACKAGING

The MDF-BCI is adequately packaged for damage-free handling. After operation it was
drained and dried by blowing compressed air through it for approximately 3 hours. It was
then filled with Helium gas and closed.

CONCLUSIONS

The magnet project was successfully completed. Additional magnets could be built if
requested. The primary change that could be made to attain higher field and/or uniformity
would be to make the magnet longer. However, for this first magnet,. the overall length
was constrained in the contract to be less than or equal to 238.1 mm. The NHMFL looks
forward to receiving results of the tests to be performed at NASA.



| z “ ¢ | ¥ _ S 9

140 11338 | Z/1 NvIS|  Onwwed TWOS 10N 00 ROUYIN Y
Y Z153y (] |samma u 2y sosow NO 038N | ASSY LGN m @
A3y 3215 | OGS B0 ST / ZISH 0L
. Aivo Tovyow b, 4} <<H NOUJIMONd FIONY CHIML
3408 WWgPL'YSYN'LINIVA no..m_ _ = -
i .oﬁ%n OLVFIXN W T
O S e 1ovs coae m@noT_n SUnp SEFON 1 )
AJOLYHOBY] TBU JLINVA HOH TVNOUYN o iowuos | SIWVEII0L TIINID
1SN SL¥vd ALVYvd3S 338 | 9
S
96/20/0C ONHO NOIS30] v
c6/z1/0z 3SVI3Y_MUNI| -
QIAIddY 310 NOLEINIS3O A3Y |3NOZ.
SNOISIATS
{ | z £ ¢ g 9




!

4

¥

1 30 1 133KS |

[WANET=

INUYEQ TS 10N 00

LO-ZL~NOH/S3Y _

SADNTIA N 3N SNOSORD
LGS IO ST

AOMY ANININ NV W

NOLYOMddY

RO Q3sn

ASSY LGN

d0l

16911909
: YA

4 |
38N1L 3408 '3ONVT me o i
1 3808 39 El o PP
01%230 W 2
SO0?—90€2¢ YOWOS "IISSVHVTVL earD L )
INHO OVHI0 IV 1SV3 008t 5R /T Suve 8 SC¥930 W |
ANOIVI0RY] (DL MIINVA HIK TYNOUN = e | SIONYEIOL WHINID

~=—=—=S00F00°C

0's

0'0le 0L N 06
NYHL ¥'G9 XBIL

0T xa8i

"ONUYOD OGNV ONILYId M3V 3¥Y SNOISNINIG TV 'S

MDIRL (£Z10°0FS0°0) LVOD NOLJIL °¥
ulowuluL_zEaxu_EAnS‘ovESu._z.n
N
_
z

96/90/9C 3SV3I13Y O3N] 8
S6/Z1/tz]  $23dS NOVJ3L ONV N G.ONVHO[ v \mv 3DV4UNS INIHOVA J3UID3JS 3ISIMYIHIO SSINN -~
3SVIT3Y MILINI[ = $3903 duYHS ONV SHNNE 1Y 3A0N3Y -
03ADYddY| _ 3IV0 NOUJI¥IS30 A3Y [3NOZ ‘s310
SNOISIAZY

Z




1 — Z — A4 _ S
L 30 1 133HS | L/ L vos] om0 WS 10N 00 NOLYINddY
i SCOATIA N 3 ST NO @isn | ASSY LGN — - @
m _ Z0—-Z1—NOH/S3Y _ u@a QU G0 ST ADTIV RANINNTY
— 1$91-1909
NEDF umom o ”g.MwF(X NOUD3MOMd JIONY OlIHL
no L F STIONY
- OUFd30 W T
SO0Y—90CZC VOO “IISSYHVTIVL cz¥030 W |

A0 IVHID WYY 1SY3 00RL
AJ0IVH08YT T3 JUSNOYA HOH TWOUWN

SIONVHIWL WYINID

S30¥ld Z AIWNO Y3yY

SIHL 00 NO :m_zc\o# 00§ ——{=—

£0°0—nqn- .

boo Oogsls 1 00'vgle

8-
05°eee
v-
"ONUYQD ONY ONIIYIG ¥3L4V 38Y SNOISN3IWIG 1Y °§
MOIHL {£Z10°0FS0°0) Lv0D NOYJAL ¥
96/90/92 ESEETIRECIIE] 3¥L09Z-2-TIN H3d MIMHL €100 3IVid N °F
c6/Z\ /LT ‘03dS NOT43L ONY N Q.9NHD| v \M/n 30V4UNS 3NIHOYA Q31410345 3ISMYIHLIO SSIINN T
ASVI3Y MUNI| - $3903 dyvyHS ONV SyuNE 1V 3A0N3Y '}
03A0HddY| 31v0 NOLLJIHOSIa A3 [3INOZ. *SILON
SNOISIATY
| z ¢ v S L | 8




_ N B S B S S S

L340 1 133HS | L/ oS owevn w5 10N 00 NOLLYONddY
\@ _ VE0-Z1—NOH/S3x | (] |80 u 3w sosaw Wo @sh T sw oon | -—F .@.
| Add 3715 | O3S IMRI0 ST Tis
S¥ 9704
43ddN "¥3A0D - g B EIL) [P

] L] A FSTIONY
; uro OUFOI W T

A1V TDU NN RAH WNOUYN ou iousco | SINVEIN0OL MHINID

(o1-0zce)

NYHL MY3HB LON ISNN
TUYQ dvl NOLLOB V14
d33Q 00'r X 8'0XSH XB1 NYHL ¥'Ge XGL

80°0—, -
000 ‘e

01'0Z¢e C9'8OCH

Q00.crEss 00BYZE  09'LYow

—1~—S0'0F00°G -8 -

—{ =009

) Q1 ¥CL X M O[O 3ZIS ONIN-0 “43Y -
—yr—007t ‘01 ¥ZZ4 X M €017 3ZIS ONRH-0 434 °
"ONUYOD ONV ONILY1d ¥3L4Y 3¥¥ SNOISNINIG TV

L

9

S

96/90/92 ISV o4K] D WML {£Z100FS0'0) LYOD NOIJ3L ¥

66/21/L2] "SJ3dS NOV43L ONV N 0.9NHD| @ - 3IPL09T—3-UN ¥3d HIIHL €100 IIVId N '€

S6/71/61] ¥3ddN ¥3ADD OL IAYN G.ONHD| v A} 30¥4UNS 3NHOWM 0314103dS ISIMHIHIO SSTINN 2

3SYI3Y_WINI — $S3003 dY¥¥YHS ONV SHHNB TV 3AOW3Y I

Q3IADHddY ilvo NOUJINIS3a A3 [INOZ ‘S3ICN
SNOISIATY

_ : I : _ ; [ S 9 _ L s




' z _ N _ g 9 L 8
L 40 L 133HS | L /L TIVOS]  oHumy0 IWDS 10N 00 NOUYONddY
-zl (J |sewnon w 2 sosow Wo G | Assv ban | 1—-—F @
@ _ 8£0-Z 1 —-NOH/S3Y _ ok S .~
a3 7 uv TTN TVIHILYN NOUJIMOYd TYONY Gyl
MO ¥3A00 Uvo L] ¥ STIONY
u¥ [ ey OLFIX W T
SOOY—90CIT YORIOTS "IISSYHYTIVL v B
WHO v e 1sv3 008t | [oVaMO' | Symd] | STFOX0 N )
ABOLYHOEYT (13 LNV HOIH TYNOUWN ou L0 _ SIINVHII0L TVHIN3D
01°0Z¢e

NYHL Xv3Z8 LON ISNA

TINQ dvl AHOLIOS 1¥14

800~ -7 d330 0O'F X 8'OXGN X81

000
01°0ZCs £9°R0CH X0, Lreas  00'BrZe  09'LrcH
VK /\ 1d 2 _1
[0z _x81)
STIXIL —{l=—500F00'g 8-
—~{}—o009
QY€ X M 0LO° 321S ONI-0 “43d L
—{—00¢ Ol ¥Z°T4 X M €04 32IS ONIB-0 “43Y 9
'ONUYOD ONY ONIYId N3V 3¥Y SNOISNINIG 1TV °C
96/60/01 S3I0R_030av] o MOIHL (£Z10°0FS0'0) YOO NO143L ¥
96/90/92 3SVI13y 94N 8 v 3v0£92-0~WN ¥3d DML £10°0 IVId N T
66/24/47 'SJ3dS NO1J3L ONY IN GONHD| ¥ A% 30Y34NS INIHOVN 03410345 ISMHIHLO SSTINN 2
35v3Y MUNI| - S3903 diYHS ONY SH¥NE TIv 3AONIY |
QIA0Y4dY]  3ivD NOULJINIS30 A3y [ANOZ 'SIION
SNOISIAIY
: z ¥ | 9 _ L 8




Y
, _ N | 3 *. [ ; : [
Z 40 1 1335 | v/ Nvos] w0 TWOS 10N 00 NOUYINddY
El o-71 non/su] (2 4 woesnd o Devmn| £33 @
] 321 YSYN 401
— SY2 9Z0L
A [ 2] guw hdal NOUDJIMOHd TIONY QML
INISNOH
uw L F STONY
0I'F330 W T
S00r—90CZC YORO1S ‘IISSYHVTIVL rays e .
INYC VKD IV 1SV 0081 4“3 e AL
JHOIVH0EY] TBL NIV HIH TYNOUWN o SIONVHII0L TWHIN3D
NYHL XV3YB LON 00 °"Q3DvdS ATVNDI
d0 06 '0'LX9N X9 dvi
F— 0§07 —=
0601 —
0'68 —
. -1
v w30 338 0°GL—= TzLe xt
8-
¥ vi3a
oLl X2
~ 9LYCH X2 90ICH XZ 9'50¢w 9'GLCe
-r
IdT_‘dQ 001
08'0 X SH X8I
STl XT—
0°0€ —— g
. K
Test X2 l— 0’881
L
. ‘'S 3ION 335 3
vi e 00812 —
96/80/ (T 0l NO_S3HOION "QOM] 3 €98 X¥
96/90/9L 3ISYIIY 94N] 3 "ONILYOD 01 HORd 3dv SNOISNINIQ ¥3HIC TV
96/v0/0¢ SIIOH ONLINNON Q3431 [ g 'ONUYOD NO43L ONY ONUYId ¥3ILIY SI NOISNINIQ SIHL 'S
s6/z1/L2 "S03dS NO133L ONV IN Q.9NHI| o MOHL (£LZ10°0F60°0) L1v0D NOLIIL ¥
$6/21/61 OL'6ZEs Sym OL'62Ce XZ| 8] ¢8 IPL09Z-0-N YIS MIKL €100 VY N °C
$6/21/11 SAIC ® S13XOVHB "INW 0.9HD| v ™ 30VAUNS INIHOVA Q3410345 3SMYIHLO SSIINN °Z
3SYT3H MUNI] — S3903 dY¥YHS ONY SE¥NB TV 3AON3Y L
Q3AQUddY|  3IvO0 NOULAINISI0 A3Y [3INOZ ‘S3ION
SNOISIAIY
\ z 5 ¥ 9 _ ¢ | g




z 3 N S [ 9 ¢ 8
7 40 £ 1330S | 1 /2 Nvos
au SoNT:oI\mum_ d
| A3 3215
(321S HONI) QY3I¥KL BZ-3NNBL-29S" XZ 21 X2
¥oz1
658 X2 .
20075961 xz
1'0F00°0Z8 XZ - ol
88'Sie XT LTI X2
A
¥l . 9cz xZ
| N/ 1IN C :
S¢ N J T T
N N ﬂ
L'0F96°L xml* N N /ﬁ // / //, N * nm.n*_ X Sz XZ
¥'SZ X2 N N
7 N AL RN NN _
£+ \ v( ) h \ \é
7 e Z A ST 1
7€l Xe- \
09 xz
V SL'Le XT
l—o08 xz
S 9 L | 8




| z

1 30 t 133HS |

L/ vy IS

SN0 TS 10N 00

8

nosﬁngoz\mum_ d

s

SIINTIA B 2 SNOSO

HONOYHI-0334

S00Y—90CZE YOOI "I3SSYHYTIVL
3AHO DYHK 1Nvd 1SY3 0081

AJOIVH0BY] B LMW HXH IWNOLVN

o e | SN0 3N

QHL S1 X DIH

dAl 0y

WO snIgvy 1001
dAL oY
43173y dI._./ \

v-¥ NOILJ3S

QNS S0 ST SSvyg8 - 009¢D
u [ e ] IV LYA NOUD3MOM TIONY Cumil
e w0 ¥ STIONY
uw ara 01¥230 W T
nnmn_mo— gud— SZFIN W 1
an L]

0role

0921

cP

d330 001 ‘080 X SH

\
e

L=
v
0e2 l—
e @21 ey
oy2
Ly

96/80/8B0] OHL S8 LXOLN SvM QHL S1X0IN] @

96/90/92 3SVI3y oJn] D TI0H G3ddvL ONIGNIONI ‘Y3A0 TV ‘(INIINOD SNYOHJSOHd %ZL — OL)
v0/90/92 SOHL JNIIN 0L 9HO[ @8 3IPL09Z-I-UA ¥3d XOHL €10'0 VI !N SSI0HL0313 €
s6/01 /10 ONILYI4 'N_Q300v| v "\ 30V4UNS INIHOVN Q313103dS 3SIMYIHLO SSTINN T

ISvIy wuN| ~ S3903 dHYHS ONV SHNNB TV 3AOW3Y '}
03A0NddY| 31V NOUJITISI0 A3Y [3NOZ ‘S3ION
SNOISIAIY
' z [ ¢ b S 9 _ 8




! [ z [ ¢
[ WEE L/ ¥ OS] nueuo Tws 106 00 NOUYINddY

- SUAINTIN N 3 SHOSOMD NO O3SN | ASSY LGN .mw .@

90-21t :oI\mum_uO.m proptfonifposedy NO143L

4 F STIONY

01F230 W T

il
YOIVINSNI ‘3A3INS
SO0P—90€ZE YOOI “IISSYHYTIVL -
3ANO IVNIQ NYd  1SY3 0081
AYOLVI0BT DL LNV HAH TVNOLYN o vy | SINVEI0L WHINID

TINALYN

STFON W L

r %nmﬁom
NISNIN

¥'Se —
01'0-¢,.
000 cLet — —
— LISl
WM_/>>> |
—’lw.m—l
L8l
96/90/9Z ISYIIN DN v \MM 30V4UNS 3NIHOYN Q314103dS ISIMYIHLIO SSTTINN T
3ISYII3H ™MUNII — 53903 JYVHS ONY SHYNE 1Y 3AOW3IN 't
Q3A0WddY 3iv0 NOUJIYIS3Q A3Y |INDZ 'SAION
SNOISIAJY
L z € ¥ g 9 _ ¢ g




) _ z _ ¢ ¥ [ S | 9 | L 8

| 30 t [33HS | V/ v 705 | DRew T35 10N 00 NOUVONddY m
£0—Z L—NOH (] | seowme v 3w sosong NG @S | Assv DN @
. wrem WINILYN NOUDINOUY TWONY OHe
HOLVINSNI ‘1¥3S e
4 F STIONY
SO0Y—30CZC YOWO1: ‘IISSYHYTIVL olFIM WL
30 OVHK) NYd 1SV 00RL A SZFON WL
JHOIYH08Y1 (DL MMM HIH TYNOLYN o mpop | SIWHIIOL TAINII
Ya
Bvee
9€lp
._v'll o g'92¢
¢
— y'8—|
— 001 —
96/90/92 35vI138 ON] ¥ A JOVANNS INIHOVN Q2130345 ISIMNTHLO SSTTINN T
FovI3 MUNT| S$3903 dNVHS GNV SHENG TV 3AOWIM
Q3A0M¥ddY|  3iv0 NOLLJINISI0 A3Y |INOZ ‘SIION
SNOISIAJY

: | z ¢ | ¥ E 9 _ L 8




: i _ £ _ v _ S L g
L 30 1 433KS | L/ vy oS  oneesd Twos 1oN 00 NOLLYDNddY m.
-7 SADNTIA N X S0S0W _ NO G3sn_| ASsv LGN .@.
Y| 80~Z1~NOH/S3y _ () [roorem u v seoam| o905 —ssvag
uvo oA ) TIVIHILYA NOLDI0Ud TIOHY QUKL
YIHSYM
) wa ¥ STIONY
01F930 W T
$O0Y-90CZC YOROS ‘IISSYHYTIVL S .
IO DVHI V4 1SV3 0081 NOSTR? ST¥ON U |
AJOIVI08YT TTU XIONOVA HIH VNOUWN e SIINVYII0L TVYINID
A
ﬂl a
g0 | |

y's2e "

T M

Va

e
96/90/92 3SVIE O4R] v A% 3OVAUNS INHOVM Q314103dS ISMAIRIO SSTINN 2
35V MUNI] — S3903 dYVHS ONY SHYNB TV JAON3Y 't
Q3AOM¥ddY V0 NOLLJIBISIC AN |INOZ| *SIION
SNOISIAIY
i Z ¢ ¥ _ L 8




: _ s _

30 _t 1330S |

L/ VOS]  owwved TWOS 10N 00

=

321 | O3S IS0 SSTWN

moum_naox\wwm_ (J ]saowmn u 2w sosow ‘€ 310N 335

NOUDITOMd FTONY OdiHL

uva @evTTM M hdal
0 0D ‘¥ve sng SRR
] L] .1 F STIONY
0I¥230 W
S00¥~90CZE VORIOS “3ISSYHYTIVL [ciree) Lo .
INN0 OV Tvd LSV 008t SegEfon NSl SZFON0 M L
ASOLYHORY) T LNV HOH TYNOUYN e ] SINVETI0L 3N

30v4

&

SHL ONILYOD NOT431 UNQ

]

30vd SIHL ONUYOD NOVJ3L LINO

Ng3Lllvd 1V 14

f—00'G2 ——f

\co.ﬂm—m

0SSt

0597

S9'¢L L

T——ogce

osaty ogary

QILVIIONI SY MSYM "XJIHL {£Z10°0-+S0°0) 1v0D NOAL (§)
(IN3INOD SNYOHJISOHd X%ZL—01)3¥£092-2-1N ¥3d

£6/50/L0 NOIS30_G.ONHO[ 2 30IS HOV3 SSINNOIML XYW €100 31¥1d N SSTI0HLOINI ¥

c6/21/61 SAYN NI 10D 0300Y] 8 MOIHL Z'0 ‘"D MM3UYA T

S6/z1/81 43dd00 0L WINILYN 0.9NHD| v ™ 30VAYNS INIHOVN 0314103dS 3SIMUIHIO SSTINN T

3Svaiae_muN| = $3003 JYYHS ONY S¥NNE TIY 3AONIY |

Q3A0N ddY 3iva NOLLJINIS30 A3 jIND2! ‘SIION
SNOISIAIY

4 €




| z

[ S

1 30 1 J33KS T L/ VOS] ovee0 TWOS 10N 00

on_u:ox\mum_ ( {saowmw w 2 sos0m
3215 | TS MU0 ST

'€ 310N 33S
TMEILYA

NOUYONdIY

NO @sn ASSY LX3N

= o

NOULDIroHd TIONY QU

0 XSIQ "HOLYINSNI
S00Y—90CIC YOOI ‘IISSYHYTIVL =
3A0 IvEK) Nvd 1SY3 0081 Al
ANOLYH0BN TBI3 UM HOH TYNOUWN oo | SINVEI0L WHIN3O

AF STONY
0VFIN W T
SZ¥O0X d 1

0es1y

O'GETN

Or'zce xz

L0912
96/90/9Z 3SYINIY O4N] g
96/20/61] SWIQ ONV NM3LLYd 310H Q9NHD | o
S6/T1/61 3NVN NI 0 0SI0 OL v DSid | 8 MNOOLS MIIHL 0'L *NONJ3AL  ™MY3LVA °C
S6/Ti/81 'C 310N OL .¥J0is. 030av| v A% 3OVAYNS INIHOYN 0314103dS SIMHIRLO SSTINN T
3SYI MUNI| ~ $3003 JduVHS TNV SHHNB 1TV 3A0N3Y "I
G3A0YddY|  3iv0 NOUJIHOSI0 A3Y [INCZ ‘S310N
SNOISIAIY
_ _ : : : _ : [




! ¢ _ £ v _ S L 8
1 30 t 133KS | L /v 3was]  ovewsa Tw0s oW 00 NOUYINddY
»@ _ :lN—IDOI\mum_D SULATIA ¥ 3 NSO ‘€ JLON 335 | TSN | AsSv LAN .m‘ .@
| A 37rs | OUE BRGU0 ST
23 %SI0 .MOFSDWZ_ U [ i) Y IIVA NOUDIFOUd FIONY GdHL
. E— N L ¥STIONY
SO0Y—90CZE VORIOTS IISSYRVTIVL i MMHWWM H m
A denvin)

INY0 VI TNV 1SY3 0081
AJOIV0BY] OT3H JILINIW HOH  TYNOUWN

- |_ SIINVEII0L WHINID

681
91z
96/90/9T 35vI3d 9an] @ !
96/20/61] SNIQ ONV _NY3[I¥d_310H_Q,ONHD| 2 i
S6/z1/61 3NYN NI D 3SI0 OL 8 2513] 8 ¥J0IS MIHL 0°L ‘NOIA3L  IMY3LYA ¢ i
AV ‘¢ 310N QL %0015, a3dav] v \Md 32Y44NS 3NIHOVA 0314193dS 3SIMY3IHLO SSIINN °Z W
3SVIN3y MUNI| - S$3903 JuYHS OGNV SHYNEB 1Y 3AOA3Y 1 ,.
a3A0¥ddY] 310 NOLJINIS30 A3¥ [3NOZ| ‘S310N
SNOISIATY _
|
i 4 v _ L 8 !




| z _ ¢ b _ S 9 L 8
1 30 1 133K | L /v VOS] g Twos 10N 00 NOLYIMddY
@ _ N_.le:ox\mum_u@m SHYTNN M S090%| g 310N 335 | S U = @
8 MSI0 ‘NOLVINSN! ] Lo zae ] TIVIJALVA NOLIJ3MO8d TIONY Ol
| w0 wa LT STIONY
SO0Y-90CZE YORIO1S ‘IISSYNYTIVL [ceron e 01F030 W T
W0 v vd Lsva 0081 | |Sae O RSSOl §T¥ 030 W |
ASOIYH0BY) TDI LNV HIH TYNOUWN e _ SIONVUII0L HINID

oy'ee X2

| z

0681

0912

96/90/92 3ISVI3Y 98] @

96/20/61] SNIQ ONY N¥3Llvd 310H 0,9NHD[ o _— . .
S6/21/61 INVN NI 8 3S1I0 OL 0 2sia] g HOOLS MOIHL 0'L ‘NO1J3L  “WIH3ILVA ¢
c6/z1/81 "C 310N _OL .%001S. 0300v{ v N 30VAUNS 3NIHOVA (314103dS 3ISIMYIMLO SSTINN T
3SVI138_MLNI| ~ 53903 JYYHS ONV SHYNE 1Y 3AON3Y I
G3AO¥ddY|  3iv0 NOUJIHS3A A3 [3NCZ ‘SIION

SNOISIAIY

S 9 _ L 8




; z _ ¢ N _ g _ ¢ g
140 1 133HS | L/ vy S| st Tws [ON 00 NOWLYONddY
Y E-Snaox\mum_o SEONTIN N 3 SO0 WG T oo | £ @
Ay 37215 | DU M0 ST SS ¥0¢
i v i) YW NOUJIMOHd TIONY OMHl
ONISSNE “HIHSVM a2 231
] oa 4 F STIONY
S00?-90CZC YOS "IISSYHYTIVL o7 Tmaa 01%330 d Z
INYG I TNYd 1SV3 0081 sefy oSS0 SZFI M ¢
AH0IV0EY) T ANV HIH TYNOUYN on s | SIONVEII0L WHINID
Sce 021y
L/

z

7

7

m

%

053 a_ f
2y X2 02
96/90/92 3SYIN3IN SN v \mw 3OVINNS 3INIHOYA d3N4103dS 3ISIMYIHLIO SSIINN °Z
3SVa34 MUNI| — $3903 dMYHS ONV SH¥NE 1TV 3AOW3Y I
Q3ADNdIY 31va NOUJI¥IS30 A3d uzww 'SIION
SNOISIATY
! _ z ¢ ¥ | i ]




: z | ¢ v _ S 9 | L | 8
1 30 | 133KS T 1 /2 S| owe TS 1N 00 NOWLYINGY
7= SUNTI N 3N NS NO @ISn | ASS¥ LGN .muw. .@
»@L #1-C1—NOH/S3Y _ u@a NO133L 53 Fon
. v TIVIHALYA NOUDIOBd JNONY ONIHL
31v1d "HOLVYINSNL

5] A F STINY

- uvo (10 ek I 4

SO0Y—S0CZC YOROTS "33SSYHYTVL e wew v | CZFDIN W L

JANG VI INVd ISY3 0081 U
ANOIVY08] (B NIV HOH WNOUYN

S3ONVH3IOL TVHIN3D

Q3Jvds ATWNO3 'SId w_l\ﬁ

d33@ 050 X 30IA 00S

0%

CHOEFRAE

{S3HOLON GO0 ONY QI

(SIHDION a1

2@ X91

Od 2

1
(2ol |—

-
v

d32vds A1vNo3 'SId €
0S'2e x82!

0L IWOS - SIAOOND TvIXY/MaVY

.\\\.1 7../.,/

~\ r»

/ | —daL on.ow,_
.\ .*| 1” \
w 00'S ~_

H !

.—/ .‘| y \

N 080 ——{ .\
. al -\\\

¥=¥ NOIDJ3S

L
w

000618 T+

02'S0E®

=

AJ0LS 00—~y

[F&4]

96/90/8Z 3ISVI3Y 94A] @
G6/z1/81 MJ0LS, a36av] v [ 90 \MN 30V4UNS 3NIHOVA Q3UI03dS 3SIMY3HIO SSIINN 2
ISV WUNI] = $3903 dUVHS ONY SH¥NE TV 3AONIY °I
Q3A0¥ddy]  31v0 NOUJINIS3a A3d [INOZ ‘SILON
SNOISIAZY
( z € v 9 | L H g




( z _ ¢ ¥ _ S 9 L 8

Z 30 | 133mS | 1/ OS]  onwvs0 TwoS 10N 00 NOWLYINGdY

\mvx _ m_lm_cJOI\mum_ J [saomawwsosma] .o oo oo [WO @0 TR oo += @

7S | OAD3S SMGHI0 ST

v [z TVIHILYA NOUD3MOHd TIONY QHiHL
v 10D '¥va sng
un L} L F STIONY
uvg BTN OLFI30 W T
S00Y-90CZC VORIO3 "IISSYHYTIVL j -
INNO IVHIG TNYd 1SY3 0081 nnumn o1 BQPJUSQ ST¥230 d |
AN0IVI0BYT T HLINIY HIH IWNOUYN ou iowaco | SIONVEI0L TUINID

e

32v4 SIHL ONILVOD NOT42L UAO

&

30v4 SIHL ONILYOD NOT43L LIKO

QILYDION! SV ¥SYA "MJIHL (£Z10°0FS0°0) LvOD NOL4AL
(INIINOD SNHOHJSOHd %Z1—-01)3rPL09Z-D-TN ¥3d

£6/50/10 NOIS30_0.9NHD[ 2 3QIS HOV3 SSINYOIHL XYW €10°0 3LV1d IN SSTI0¥LOF3 ¢

c6/21/61 INYN G.ONHD| @& MOIHL Z°0 'MD “MIHAUYA °f

c6/21/81 ¥3dd0D_Of IWIMALYN 0.9NHD| v A% 3OVAHNS INHOVN 03U103JS ISIMHIHLO SSTINN °Z

3SvI3Y MINI|[ — S3903 dYYHS ONV SH¥NG 1TV JAOWIY "L

QIAYIAY 3iv0 NOUJINISIO0 A3Y [3NOZ| 'S310N
SNOISIAIY

| z c ¥ s ) _ i 8




4 ¥ S 9 L
Z 30 7 133KS | L /T S
mv meT:oI\mum_ d
| Ay s
0571y
LINOAYT No3LIVd 1Vl
[ ]
59'G
-l oo
8971 *
£L9y XZ *
Al—ﬁ\lcm.\.o&
\ A% 44
o'o¢
/
£T'Sy [v}an 20
0S§°CLL
Zz




1 [4 _ v _ S
1 J0 1 133HS | L/ 1 Nvas]  onevea Tvos 1ok 00 NOUYINddY
P ——— ) NO 35N | ASsv LGN
@ ~ m_lmTDOx\mum—u@m EM.WSB! € 310N 335 m @ 136 IWIS - VIIQ HOLON ¥ 310
. 2 mowvoowen| L
¥ 00 ‘H3OVAS "MOLYINSNI [ S oo = T
] ¥ STONY o
$00Y~S0CZE YORIOVS ‘FISSYHYTIVL ferrs A ity \..\
3AR0 IVHIO NYd LSY3 00%1 g
RIOIVI0BYT OIS NI HNH TYNOUWN SIONVHII0L TVHINID rd
/
/ NMOHS SY 0310vdS

/ (go onv a) 4 T
; 0528 XSl T309dS_ATIWNO3

1'G 37¥0S — ¥-V NOUDO3S

=2

dlalis oc.mv

I

0S'2e x0S

96/90/9Z ISV 94K] g
96/Z/91] SN0 ® N¥3LIVd 310H Q.9NHD| o
S6/21/61] SMO ® MD0LS 00C OL O.9NHD| 8 | z8 NOWJ3L “™I¥IUYA ¢
S6/21/81AV0 WWG'z O SIHIION O,9NHO[ v | ov A% 3OVAINS INHOYA G3U41D3dS ISMHIHIO SSTINN °Z
3SYINIY WILNI|[ — S3903 dYYHS OGNV S¥¥NB 11¥ 3AON3Y |
Q3ADNddY iva NOUJIHIS30 A3Y¥ [INOZ 'SIION
SNOISIAIY
) | z g N | 9 | L 8




{ z _ N _ S
L 30 4 133KS | 1/ L s ] owuemo YW 10w 00 NOLLYO Y
NG @3S | ASSY DON
tum_«:o:\mum_o SCUNTIA N 3 S8R m @
@ _ 25 | URA TAD S 30N 33— L 1§ WIS — WI3IQ HOLON/IIOH
. . uvo oeT™ TWINILVA NOUDIMO¥d TIONY GuiHt
8 02 "MIIVAS "YOLVINSNY
uv 4 ¥ STIONY
SO0Y-90CZE YORIO1S IISSYHYTIVL g e 01¥330 72
IAN0 WK W LSV3 0061 e ] STFON M b &wouw(mmcoww&m
AOIVH08Y] TBU LNV HUH YNOUWN o g | SIONVEI0L WHINID 0529 X0S 05'Ze X9t
1:§ TWIS ~ Y-¥ NOUD3IS
Pt - /
~N
\ .
[YAN
/ By
li \/
/
\
~
N20IS 00°C S -
96/50/92 IsvIE 5aA] O (5z2x91]
96/20/81 ‘SNIQ % NY3LYd 310H 0Q.9NHD[ 2
S6/71/61 ]| 'SMG % %D01S 00C Ol 0.9NHD| 8 | z8 NOV43L “™HILYA T
G6/21/81 [0 WWGSZ 01 SIHDION Q.9NHD| v | 8D Ay 30v48NS INHOYN Q3UID3dS 3SIMU3HIO SSTINN "2
3SvIRN MUNI| — S3903 dMVHS ONY SY¥NB TV 3AOW3Y I
Q3AOY¥ddY]  31v0 NOUW-IHIS30 A3d [INDZ 'SAI0N
SNOISIAIY
_ L 2]

4




{

z _ g

1 30 1 133KS | /1 vos| owwvso Iw0s tow 00

_

=

NQUYINda¥

anT:o:\mwm_ (] {sawmx v v sosom

NO @sn
Z1S3

ASSY LGN

dO1

321S | OGS ISOKI0 SSTW
‘¢ 310N _33S
. . um s ] TIVINILYA NOUD3IrOMd TYONY QUL
2 10D '¥3IVdS ‘HOLYINSNI
uw o 4 F SITONY
. OV¥IN W T
SO0r—90CZC VORIOTS "IISSYHYTIVL STFO3 W |
3ANN0 JYVHKD NYd LSY3 0081

AJOIVIORY] 01U LN HOH TNOUW o ovanco | SIINVETNOL WRIINID

1:G 372S - ¥-¥Y NOUD3S

O\b\
i
'S

%J01S 00°C \\

Q30¥dS A1VNO3
0G'¢® X0S

1§ IWIS — WvIIA HOLON/ITOH

—_——

NMOHS SY 030VdS
QO QNY Q1 Id T \

\\ 05'Z¢ X91 /
il /

S

BIEY-1() 7

00'692¢

\

—_——— - -

96/90/92 3svaizy odn] @
96/t0/61 ] "SI0 ¥ N¥3LIYd 310H 0ONHD| 2
c6/21/61 [ "SNIQ ® %J0LS 00°C 0L A9NHI| 8| z8 NOTJAL  "MN3LVA §
$6/Z1/8) [ANQ WWEZ 0L SAHJION G.ONHD[ ¥ [ 89 A 39Y34NS INHOVR 34ID3dS ISMUIHLO SSTINN 'Z
3SYIY_WLNI| — 53903 JHYHS ONY SHNNB TI¥ 3A0N3Y 'I
Q3A0HddY 3va NOLLJI¥IS3a AJY [INDZ) 'S3I0N
SNOISIATY
A z ¢ | N S 9 _ ‘ 8




i _ ¢ _ £ ¥ g S 9 ~ / _ g

130 1 13345 | L/ US| owuveo TwWos 10N 00 NOUYINdY
M _ meT:oI\mum_ (] [sawmn v 20 sesmo MO SN (AT LN = @
| AJY 3215 | (U035 IO SSTW i 901
€ 3ION 335
. . v DeToe YLV NOUDINOMS TIONY QUL
a N0D "W3IVdAS "HOLVINSNI
. E——— 4 F STIONY
01¥030 W T
$00Y-30CZE YORIONS "FISSYHYTIVL [=arsr) Lo .

0 VEQ e 1sv3 0Bt | | ago Pl STFON W |

ANOIVHOBY TG UM HOH TYNOULWN | SONVEII0L TINT

NMOHS SY 030vdS \
Q0 ONV QI "\d T
053¢ X91

Q30vdS ATIVND3
0G°¢e X0S

1'§ 3¥0S ~ Y-V NOILJ3S

[}
e
MJ0LS 00°E\ _ \
N \ !
~_ _ - j | \!
/ _
] —
9E K 1
- =
Sy
—_—
T I —
| /|
¥
912 / 2\ / [
»ﬁ \ _ ’
k< / I \
\
/ \ _ ’
I
~ I \\
/ \ .
- ‘ \l\
$6/90/92 35vI138 OIN] 3 S o« — S
96/20/61 SNIQ ® Nydllvd 310H 0.9NHD[ a
66/21/61 ] SNIQ ® ¥DOIS 00'C 01 G.O9NHD] o
S6/21/81 'SNIQ_030QY ONY 0.9NHO[ g K NOL3L “IVIMAIVW ¢
S6/21/81 [AMVIQ WwS'z 0L S3HOION 0.9NHI| v | 83 [S2e%5]] \D 30VAYNS INIHOVN QIUID3dS ISIMYIHLIO SSIINN 2
¥A/mn/og 3SVI138_ MUINI| - $3903 QNYHS ONY S¥¥N8 1Y 3AON3Y i
03AD¥ddY] _ 31v0 NOUJHIS$30 A3H |INOZ 'SILON
SNOISIAZY
' | ¢ £ ¥ | S 9 | L 8




) z _ ¢ ¥ _ g 9 l 8
1 30 t LIS | L/t OS]  onuwse Twos 10w 00 NOLLYINddY
_ omnm_nsoiwum_ (] |somma u 2v sosa 2419 [NG GISAT4Ssv b = @
[151] d0l
Ady 3215 | OUOMS ISWBU0 STW J v
. . uvo o] YLV NOUD3MOUd TIONY QML
ONIYdES "¥3INIVLI3IY "9Nd
| wo wea A F STONY
— 0VFII0 W T
S00Y-90CZC YORIOS ‘IISSYHYTIVL [eg7iey -
INHA IVIG VA 1SV3 0081 S0 s ? AR
AYOLVH0EYT T LNV HOH TYNOLUWN ou 1oanco | SIINVEI0L VHINID
V_UEJ 8c20
1
co/ti/6L TVI¥31YN 0,9NHO] v \Md JOVAUNS INIHOVA Q314103dS ISIMHIHLO SSTINN °Z
3SY3I13Y_ MUNI] = $3903 JdYYHS ONV SY¥NB TV 3AON3Y I
J3ADHddY 31v0 NOULINISI0 AJY 13INDZ. ‘S3ION
SNOISIAIY
) z _ ¢ ¥ ﬁ S 9 _ L g




| _ Z _ ¢ ¥ _ o L
| 40 1 133H5 | Z /1 _3WWOS] _ Owave0 IW5 1N 00 NOUYINAdY
mw _ 1Z-21-NOH/53y | (] |50 u 3 sosow LUS| Mo @sn ] asev vaN = @
il 325 | BU03E TG0 ST 1
. v o™ MY ILYA NHOLIIIMONd TIONY Cumit
0oy NIV o - o7 STIONY
S00Y—90CZC YOWO1S 3ISSYHYTIVL eyl
3AHQ OVHID vd 1SV2 00R1 i R | ——SZE23 M}
AH0IVI0EY) JTU JUINMWN HXH TYNOUYN o Doy | SIONVEIIOL WHINZO
A\\xuem ge2e
mﬁp
F 09°¢1e
96/90/92 3SYI13N 9IN] g
66/T1/61 WVII3LYN Q.9NHD] v \mv 30VAUNS INIHOVA Q3LID3dS 3ISIMY3RIO SSIINN 2
3SVI_ WUNI] - S3903 dMYHS ONY SHYNB 1V 3AOW3Y °t
Q3IAOYddY| 31vd NOLLJINISI0 A3¥ [INDZ ‘S3ION
SNOISIAIY
A z < ¥ _ L 8




| [ z ~ ¢ ¥ _ S 9 | L [ 8

L 30 1 J33HS | /4 OS] Onewua TS 10N 00 NOUYINddY m.
—7Zl- SOUNTIN N 2 SNSOM 3410 NO @SN | ASSY LGN @
& _ ZZ-T1~NOH/S3y _ u@a e BT
uw CevTOw M, YA NOUJINCHd JTONY QuiHL
ONNOY — Q0N 'NOINY
v ] 4 F STIONY
OIFO0 W T
S00Y-90€ZC YORIOTS ‘IISSYHYTIVL I\T e .
YO OVEI0 Tvd ISY3 0081 nnu.; 0l xogmﬁnn GZTFION W |
RH0LVH0EV TDL RN HOH WNOUYN o i | SIONVEIN0L WINIO
{ ]
01Ls wm.mnu
09412
c6/z1/61 WVIILYA 0,9NHD] v 3 30V4UNS INHOVA Q3WID3dS ISIMAIHIO SSTINN °2
ISV MIN| = S3903 dUYHS ONV SH¥NB 1Y 3AOW3Y "L
Q3N DY 3iva NOUJINISIO A3Y [INDZ) ‘SIION
SNOISIAZY
1 4 € 14 S 9 _‘ L 8




: _ ¢ _ £ ! v ~ S 9 L | 8
t 30 4 133HS | t /1 OS] ovueua TWOS 108 00 NOUYI Y
— % mmlm_nno_._\mum_ () |swmn u 3w s0s0m Wo @sn sy oo | = .@
Al 3715 | ouns meaw st ssroc
| _uw ] VMLV NOUDINOUd TIONY QUL
13XIVHE ININHOVLILY w7z Woeno 0
M L F STONY
S00Y-90CZC YORO1S “3ISSVHVTIYL [—io RO | 017930 W 2
N0 OvHIa 1V 1SV3 00R1 uv o | SEFON W ¢
JHOLVI0RYT QT JILINOV HXH TYNOUWN o pen | S3IONVEIW0L WHIN3D

mh._nll_ —ll “Ino.m.
‘*I T

M201S SLig

r . s
ANO0LS nndl'_ r sy x

-
-

7
|

98 —0'0Z

L AYA)

NYHL ¥'9¢ xnl/
) ﬁlo.ON

p
o o—
HH HiM HH
or Ly —0'0Z
yeig
/f% 30¥3UNS INHOYN Q3UI03dS ISIMEIHLO SSTIND T
S6/21/%1 3SYA3Y MUNI] = $3903 dHYHS ONY SH¥NG 1V JAONIY I
Q3A0Y dd¥ 31vd NOU4INIS30 A3Y [3NOZ ‘S3ION
SNOISIAZY
) z < v S 9 | ‘ 8




! _ z _ ¢ ¥ _ S 9 L 8
130 L 1338 | L/ VOS] vy TWOS 10N 00 NOUVI ¥
> h L0-Z 1 -9V /S3Y _ (] [soowmn u 3w sosao N oo | A5 LON += @
< 37 | oums oesw s P — —
uw oevToe IMYALYN HL VL3I0 HILON Q0
MSIO Y3118 VSWN - ' LT STONY 5 -
v o OL¥030 W V130 HOLON QI [elvlor @ 1) e ™
€007—90CZC YORIOYS IISSYWYTIVL [57e57e0 Sved CZFDN W & -—= ST'lY X0l yd
3ANG OViId YD 1SY3 0081 bt -~ - -~ , .
ARYOLYIOBYT TTLI NI HIH_ TVNOUYN o oo | SIONVEI0L MINID / ’ N\
S3IHIION Q0
(5 %0l
NMOHS SY H1d30 HOLON
JISvE 3yv SIONY TV ST'1Y X014
ISIMMNIOTOYILNNGD SI 3AILSOd
0O MO¥i G3IUNSVIA SNOUYDIOT HOLON

SLEE | S8
ST9ZE | SLkot
ST18Z | 5.8t /\
ST | sicit .
STI6L | 5z l6t . e
SC891 | SC8t —-
STovi | sexzt 0s0¢ Jogosz] @
STI0V ] 5L8e 04892 [o11¥z]| 2
§Z°95 SLES 0S6€Z [oLviz] 8
STl ST OL'€1Z [OE06L] ¥ 1

31ONY_G0| 319NY QI 00 [erFar] wo

SNQILY307 HOLON 3INQ3HIS 'Id

96,/60/01 0" 0I/00 g3SVI¥INI] X

96/60/01 S3HJION Q3aav] r

96/60/50 09" A8 00 03svaydaa| 1

96/90/92 ISV 9N H

nmwu_“e ¥6'0 SVM 660 Md| 9

$6/21/81 [WVig Wwsz 01 SIHOLON Q.9NHD| 4 . _

56/21/90 '03dS 3iv1d N 03IINVHI[ 3 e oz

66/11/1 S¥0 gilvadn| @ {IN3INOD SNYOHASOHd XZ1-01)3¥L09Z-0-UN ¥3d

s6/0L/¢2 68" SYM ¥6'| 30IS HOV3 SS3INMOMHL XYW C€10'0 3A1V1d N SSTI0HLDINI ¢

56/01/50 [ SSINWOHL ONY 5¥I0 Q39NYHD| @ Q¥vH 3TWH ‘000110 ¥O 00Z01D ‘00L0LD "MY3LYA '€

56/60/€1 SS3NYOIHL ONY S.VI0 Q39NVHD]| v N 30V4HNS INIHOYA Q3UI03dS 3ISIMU3HLO SSTINN 2

3SVI134 MUNI| — 53903 dHYHS ONY SHYNB 1Y IAOWIY I
Q3A0HdIY 3iva NOLLJIEIS3a A3Y |ANDZ, ‘S3LION
SNOISIAIY
L 4 Y ¥




! | z _ ¢ N _ g 9 ¢ g

130 1 133HS | L/ Tvos]  oweven TS 10N 00 NOULYINddY
2 c0-c1-own/s3y | (] [oaommn s w scoes wan Teoar] £ €
Y 318 YSYN dOL
‘v LON_33S
] DM BRI NOUJINONd FIONY QML
440-Q0NVIS
. W N 4 F STIONY
01%23Q0 Wd I
SO0Y-90TZC YOWOVI “TISSYHYTNL hetoorer—rosmas o1 -
3AH0 OVHK) INvd ISV3 0081 BAR9/S1 NOShYR 9 S2¥0M 0 L
AJOIVIOBY] TDL LN HIH IWNOUN ou iscn | STINVEIIOL TVINID
‘€ 310N 33§
W NOILD3S
0°(8T z0°Z0¢ 8612 y0~
6'¥ST Z0'L9Z 8LTYT £0-
244 T8'LET 8C'91Z Z0-
L7102 TYILe 867161 10—
o209 8¢ Ve ‘ON gvl
[1] [13
.\\\
[1] [1]
L]
= AN
('sow ~:u_:v|D|\
rlo.nm xoL
I 0'Z9%9
00'2L
-
SS w0S »001S uva (8/€)CSE 9
SS WOS ®001S Ivid (L8/L)ESE ©
T3V Y
96/90/92 3SVII3 94N] o Q30vdS ATIVND3 'SO1d 9 "it3 ZO'0 VIO LIVHS "WON NAS
96/£0/01 | SIION ® ‘94N ‘TVIN3IVA "G, ONHD| 8 BL61-Z°¥Q ISNY ¥3d (INY4) 1t4 ION3IWIUIING TYNOIYIOT '€
66/50/21 0L 03X13d '€ 310N Q30QY] v ™ 30Y3UNS INIHOVA Q3L103dS 3SIME3HLO SSTINN T
3SVIIIY MUNI| = §3903 dYYHS ONY SHHNE 1V 3AONIY I
Q3A0HddY 31vQ NDUJIMISI0 A3Y [INDZ ‘S3I0N
SNOISIAZY

L z ¢ ¥ | S 9 _ ‘ 8




| z

1 30 | 133HS | L /4 Tvos|  Onuavi0 Twds 10N 00

3l

¥0~-Z L -9OVN/S3

(] | sauwma 1 3% sosow
3215 | GUOS I ST

ONISSNE

SO0Y—90CZC VOROTS "IISSYHYTIVL

pr]
NHO vHK) Ve 1SV 00gs |- a O !

AI0IVHOBYT T NN HOH TYNOLYN

v

NOUYINdJY

NO 3sn ASSY DON

€ 310N 335

TIVIJILYA

NOUD3MoHd FWONY QHHL

v

JF STIONY

0L'FI30 d T

SZT¥O30 W L

- — SIDNYHIWOL ™VHINID

S 3ION 338

J1SY8 3yy Sy¥3AL3rvid 0’8 v

0528 XB21
$370H

05697 0 vz 0'zo¢ €
[in{*1 44 o8LZ 0992 2
06€1Z 06l 0°9¢Z 1
a1 de (7] 31vINGvVL
e
[afoiod
ve
_1|.a.m X821
96/80/¢0 S3IOH 0ZI SYM S310H HZl] 4 379NV TI0H ONIT00D - ¢
96/90/9Z 3SVI3Y o4n| 3 YIINVIO DMID 108 - € G
56/21/.2] 31V1d N ONV IVI3LYN G.ONHD| g (INIINOD SNYOHJSOHd %ZL — 01)
56/21/61 ¥30¥0_8vL 0.9NHD[ 9 3¥£09Z—0-IN Y¥3d MDIHL £10°0 3AvId N SSI0HIOTI ¥
$6/Z1/81|SWA_Q,ONHD ® SJIIOH G'¢ 0360¥] 8 ONVH 41VH “YOIKL Z'0 ‘000110 ¥O ‘002012 ‘001010 IMY3LYN €
S6/21/71 "33dS ONUYId IN Q.9NHD| v N\ 30VANNS 3NIHOYN 0313103dS 3SIMYIHIO SSIINN T
35V _WLNI| - $S3903 d¥VHS ONY SHMNG 1V 3AON3Y 1
QIADUALY 3iva0 NOLLSHHIS30 A3Y [INDZ :S3ION
SNOISIAIY
) z _ g v 5 3 _ L g




| z _ ¢ | S 9 L ]
WL L/ L TS| a0 TWOS 10N 00 NOUYINddY
-7 SADNTIN N 3 SNOSKORD NO @SN | ASSY LGN .m”w @ dAl
@ _ 60~Z1-OVN/53Y T@a OUDE DUBU0 STW + 20w T Tis 401 660
, ] 1w - TMNILVAY NOLLTINONY TIONY Qumit T T
SYSI ‘¥3LI8 NSNI [~ — e Ve .
o 01230 W T /
SZFON W |

U
S00Y—90CZE YOROTS "I3SSYHYTIV =
N0 VUKD v 1SV3 00mL | oaw 0 NOSMRQ
AJOLYH0BYT JUL INOVW HIH TYNOUYN o om0

[y

QIVINGYL SY 03DvdS

SINVHII0L TVHIN3D / 4l GZ'LY
1
NMOHS SY H1d3Q HDLON
JISYE Y SIONY Y
ISMXO0TDNILNNDD SI 3ALSOd
0 NO¥4 G3MNSYIN SNOHLYIOT HOLON ,
Seere | Szevg //, i
SZT9ZC | 6/ c0f =
SZBZ | SI8ST . 00'Y0C [ 0004Z] 0
ST9EZ | SLEIT B 00'69Z | 08°0rZ | 2 1
ST 161 ST'L6Y . 08'6cT jorviZ| 8
SL89L | S2'891 | 310N 335[ Ov€iZ | 00061 ¥
529yl | SLETt SSINXDIHL] 00 | wsh
SZV0L | sr8L
Sz'9% SLEE
Sz i1 ST
TONV_ 00| 319NV a1
SNOILVO0T HOLON
0 ﬂl - ao a —+
-+
—
7~ ™.
\\ N
Q32vdS ATVN03 /
0L X2 \
r M R J
, [
\
\| \\
/, . SSINNOIHL —=tfr
965/60/01 S3IHDION 0300v] 3
96/90/92 ISV OIN| 0
s6/21/02 3NYN_Q.9NHD| O
s6/21 /61 C6'0 SYM 660 @
66/71/81 | 'Wvid WwS'Z B SIOH Q.ONHD| v . .. .
3MOD N G4 "ZTZOLIT XNWHAD “MIYILVA 'L
s6/21/10 3ISVIIE_MLNI - ‘GILON
03A0¥4aY]  3IV0 NOILIIHI530 735 [INOZ Sl
SNOISIAIY
l FA oy ¥ 9 L 8




